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the tongue was very dry, caked and brown, and the general condition 
was typhoid, though the pulse was slightly better. On the 24th the 
patient was extremely weak; at 9 a.m. the respiration was 04 and very 
shallow; the pulse-was almost imperceptible. The patient was semi¬ 
conscious. In spite of this hopeless condition the tongue was clearing, 
the fur peeling off in thick flakes. Death occurred less than two 
hours later (at 10.50 a.m. on the 24th). 

Many plague patients pass into the typhoid state, the tongue in such 
cases becoming caked and brown, as in the case just quoted, and the 
lip3 and gums covered with sordes, either dry and caked or viscid and 
tenacious in character. The prognosis in such cases is practically hope¬ 
less. I have not preserved notes of a single case in which recovery 
from this condition ensued, nor can I recall such an occurrence. 

Tremulousness is a character of the tongue which is very far from 
uncommon in plague. It is to be regarded rather as an indication of 
the general muscular weakness which characterizes the disease than as 
a feature special to the tongue. Very often the patient is apparently 
unable to protrude the tongue through sheer exhaustion, while in a still 
larger number of cases the tongue cannot be examined, owing to the 
mental condition of the patient, which prevents him or her from under¬ 
standing what is required. 

Vomiting. At some period of the disease vomiting is unquestionably 
a common accompaniment of plague—quite common enough to make 
it rank among the diagnostic symptoms of the disease. In going 
through the case-sheets of 502 patients I find that vomiting is recorded 
in only 68 instances. I am quite convinced, however, that this does 
not represent a true proportion of the cases in which it was present. 
In some instances it doubtless occurred in hospital, and escaped being 
entered on the case-sheet, while in still more I have little doubt that 
there was vomiting before admission, or soon after the onset, and that 
it had escaped record. 1 I have formed this opinion principally from 
the fact that in cases, both in Bombay and Calcutta, where I was able 
to take the history myself, vomiting was, with rare exceptions, found 
to have occurred. 

Vomiting is usually an early symptom, and in not a few cases it is 
the very earliest symptom of all, preceding by a short interval the onset 
of the “ initial” rigor and headache. On the other hand it may, and 
not infrequently does, occur at later periods, either during the acute 
stages or in the course of convalescence. It would appear in very many 
cases to be of cerebral origin, the vomiting occurring independently of 
food, and retching continuing long after the stomach is emptied. In a 

1 I am desirous to avoid any appearance of charging the native hospital assistants (who 
usually took the history of the cases) or the nurses with carelessness or neglect. One and aU 
were most zealous in the performance of their very trying duties. It is always difficult to 
obtain an accurate history from a native patient or his friends. 
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few cases it will be found to be very persistent and difficult to control; 
but, as a general rule, the vomiting of plague is not a very troublesome 
symptom. It can generally be checked by the ordinary remedies, such 
as ice to suck, sinapisms and poultices to the pit of the stomach, and 
the usual internal anti-emetics. Sedatives and hypnotics are almost 
invariably required to control the mental and nervous symptoms which 
are so prominent in plague, and these will generally be found useful in 
checking the vomiting, particularly when it is of cerebral origin. The 
exhaustion caused by excessive vomiting is so great that the symptom 
should, if possible, be checked and controlled from the beginning. 

Hieraatemesis is said to occur with some frequency in plague. I 
have observed it in two cases only. In both it occurred very shortly 
before death. 

The dale of the bowels in plague is usually, but not invariably, one 
of constipation. This is probably due in part to a diminished activity 
of the intestinal glands. All glandular structures in plague appear to 
have their secretory functions either diminished or inhibited altogether. 
This is particularly marked in the case of the sweat-glands, which, in 
the majority of cases, are almost completely inactive, the skin becoming 
in consequence excessively hot and dry. The action of the kidneys is, 
in like manner, very frequently interfered with, and the amount of 
urine markedly diminished. In some coses considerable sluggishness of 
the bile-secreting functions of the li%'er is indicated by the color of the 
stools. The salivary and lingual glauds are similarly inactive, with 
consequent dryness of the tongue and mouth. It is only reasonable to 
suppose that the intestinal glands share in the general inactivity, and 
that the constipation is largely a result of this. Equally probable the 
constipation is favored and increased by the muscular weakness and 
paresis, which would seem to be common to all muscular structures, 
whether striped or non-striped, throughout the body, and which is doubt¬ 
less due in part to the direct action upon the muscular fibre of toxins 
circulating in the blood, and in part to their indirect action through 
the nervous system. The cohstipation of plague should always be 
relieved. The majority of patients received, on admission to hospital, 
either a large dose of calomel or an ounce or more of castor oil. Con¬ 
siderable relief, if only temporary, is afforded to many of the symptoms 
by thoroughly clenning out the alimentary canal. 

While constipation is the rule iu a typical attack of plague, cases in 
which diarrhoea occurs are by no means rare exceptions. It may be 
present either during the acute period of the disease or during conva¬ 
lescence. Occasionally it is somewhat persistent and a cause of some 
delay in the recovery of a patient; but, as a rule, it is checked without 
much difficulty by the ordinary remedies for diarrhoea. If only slight, 
it is unnecessary to check it, and, perhaps, unwise to do so, particularly 
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in the acute stage, when its eliminating action may possibly be of value. 
But if at all troublesome it should be controlled, as, if unrelieved, it 
can only still further weaken a patient already prostrated by one of the 
most exhausting of all diseases. 

A loose motion or series of loose motions may occasionally occur just 
as the acute symptoms are passing off in a case which is going to end 
ill recovery, and in such cases they may be regarded as critical evacua¬ 
tions. This was the case in the patient whose history has already been 
given (Case IV. of the present paper). There, it will be remembered, 
the extreme fall of temperature which followed his adventure was ac¬ 
companied by five loose motions, and the patient from that time onward 
progressed to an uninterrupted recovery. Diarrhoea sometimes occurs 
before death in fatal cases, and the involuntary passage of a loose stool 
or a succession of loose stools is a not at all uncommon precursor of 
death. 

The frequency of round-worms in both stools and vomit of native 
plague patients in India deserves mention. It is of little clinical im¬ 
port, but it is well, particularly in children, to give an anthelmintic 
and clear the bowels of these and other parasites. The measure has 
little obvious influence on the course of the graver disease, but it can 
but be right to remove so powerful a source of nervous irritation as 
worms arc known to be. 

Hemorrhage from the bowels did not occur in a single instance in 
the plague cases I have seen, or if it did occur, it was never sufficiently 
great to be observed by the nurses or ward attendants, who would cer¬ 
tainly have called attention to it. A small amount of blood in a stool 
may, in some instances, have escaped notice. After death hemorrhagic 
patches in the mucous membrane of the stomach and intestines are far 
from uncommon, and it is beyond question that in some cases blood may 
escape into their lumen. But, as just stated, it never did so to an 
appreciable extent in the cases under my care, and, so far as my experi¬ 
ence of plague is concerned, both in Bombay and Calcutta, it does not 
support the opinion expressed by so many of the older writers upon 
plague, that the passing of blood from stomach and bowel is a common 
symptom of the disease. 

Physical examination of the abdomen rarely shows any marked or 
characteristic deviation from the normal. The liver is occasionally 
enlarged, but seldom to any great extent. I have never seen jaundice 
complicating plague, but some degree of icteric tingeing of the conjunc¬ 
tive is very common. It is often masked, however, by the deep injec¬ 
tion of the conjunctival ve33els, which is so common in plague. Local 
abdominal pain or tenderness is not a feature of the disease, but when 
the deep iliac glands are enlarged, as they frequently are in addition to 
the superficial inguinal glands, then there may be much pain and ten- 
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demess over the lower part of the abdomen. The state of the spleen 
will be discussed under the hcemopoietic system. 

That the alimentary canal shares in the effect of the general toxajmia 
of plague is shown by the post-mortem appearances. As already stated, 
hemorrhagic patches, either pinkish-red or more dusky and purple in 
color, are met with in the mucous merabraue of the stomach and of the 
small and large intestines. More commonly they are seated just under 
the serous coating of these organs; they vary in size from mere points 
up to patches the size of a sixpence or larger. Peyer’s patches and the 
solitary glands rarely show any change from the normal, except a ten¬ 
dency to be rather more prominent than usual. The liver is frequently 
quite normal in appearance, but in some instances it was found rather 
enlarged and much congested. Hemorrhages are frequent in the peri¬ 
toneal covering of the liver, and particularly along the line of reflection 
of the falciform and other ligaments, where dusky purple or pinkish 
patches are very common. The liver, on section, has often a peculiarly 
shiny and glazed appearance; it is frequently deeply engorged with 
blood, and occasionally minute red points are seen scattered over the 
surface, which appear to be punctate hemorrhages into the substance. 

The Nervous System. Almost from the first the nervous system is 
more or less profoundly affected in plague. In this respect, as in 
others, the analogy of plague with typhus fever is striking. It would 
seem that the plague toxins circulating in the blood, while affecting in 
some degree every system and tissue in the body, have a specially 
intense action upon the entire nervous system, both cerebro-spinal and 
sympathetic. This is indicated by the headache and giddiness which 
accompany the outset; by the extreme degree of physical prostration 
and weakness which characterize the later stages of the disease; by the 
mental phenomena, such as apathy, delirium, drowsiness or coma, which 
are rarely absent; by the convulsive and paralytic symptoms which 
occasionally occur; by the mental changes which are sometimes left as 
one of the most unfortunate sequelae of plague; and by the trophic mani¬ 
festations which are common accompaniments of the disease. 

At the time of onset some degree of headache is almost always com¬ 
plained of; it is most usually frontal, and is quite as commonly bilateral 
as unilateral. In many patients it is extremely severe, and appears to 
cause more suffering than any other symptom. It is usually accom¬ 
panied by a greater or less degree of giddiness, and, as stated before, by 
nausea or vomiting. Aching of the back and limb3 is also in some 
instances complained of. 

Some degree of physical prostration and weakness is present in almost 
every case of plague, and more often than not it is present in an extreme 
degree. The voice becomes weak, the muscles flaccid, and the patient 
appears thoroughly prostrated. In many patients this appearance 
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manifests itself from the very beginning. Occasionally, however, during 
the first two or three days of the illness a patient may show little signs 
of weakness or depression of vital powers, and, although admittedly ill, 
and willingly confined to bed, may retain a strong natural voice, a 
general appearance of health, and an almost normal degree of mus¬ 
cular strength and bodily energy. Unfortunately, such cases are often 
cruelly deceptive. A change for the worse may set in at any moment, 
and in the course of a single hour a patient who may have buoyed 
himself with the hope that he was suffering from that delusive thing 
“ a mild attack of plague,” may be delirious, prostrate and almost mori¬ 
bund. A “ mild attack of plague ” is indeed a contradiction in terms. 
No case in which the diagnosis of plague is certain, however apparently 
“ mild ” it may be, can be regarded without grave apprehensions for 
the result until convalescence is thoroughly established. 

The menial condition of plague patients varies greatly. Very few of 
those admitted to hospital are entirely free from some departure from 
the normal in their mental state. Apathy and indifference to their sur¬ 
roundings are very common symptoms. Some degree of drowsiness, 
passing on in not a few to complete coma, is equally frequently met 
with. Many such patients seem to desire nothing more than to be 
left alone and undisturbed. They lie either supine or upon one side, 
and may appear to be enjoying quiet and normal sleep. But they 
are not sleeping—they are in a state of what is apparently complete 
mental and physical inertia. They can easily be roused, and appear 
to understand more or less clearly what is said to them, and may tardily 
comply with requests (such as to put out the tongue), but they resent 
all interference, and after giving monosyllabic replies to questions, or 
no replies at all, at once relapse into their former attitude and lethargic 
condition. 

The more or Ies3 sudden changes, already referred to more than once 
as common in this disease, very frequently supervene on the condition 
just described; and it is no uncommon thing for a drowsy and lethargic 
patient to suddenly become noisily delirious, or for one who to all ap¬ 
pearance had lost all muscular strength and energy suddenly to develop 
an almost maniacal strength and to require several persons to aid in 
holding him or her in bed. Such accessions of strength rarely last very 
long, and the patient generally, after a longer or shorter period, relapses 
into the lethargic state, to all appearances more prostrated than ever. 

Some degree of delirium is among the commonest of mental phenom¬ 
ena in plague. It may be present in any degree, from a mere occasional 
incoherent or irrelevant remark up to the most alarming form of mania¬ 
cal delirium. In the acute stages of the disease it is, perhaps, more often 
than not a noisy, talkative form that the delirium assumes. Delusions, 
illusions and hallucinations are all met with in this period of the dis- 
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ease, and these may either be of an unpleasant or terrible character, 
causing the patient much suffering and fear, or they may be pleasant 
and agreeable in character, the patient in such cases smiling and laugh¬ 
ing and showing every sign of enjoying the scenes and surroundings 
which his disturbed brain has conjured up. In the noisy form of delir¬ 
ium patients almost invariably attempt to get out of their beds, and it 
is often only with the greatest difficulty that they can be prevented 
from doing so. In view of the extreme danger of a sudden change to 
the upright position and sudden exertion on the part of plague patients 
being followed by heart failure, collapse and perhaps immediate death, 
it is of the utmost importance to guard against this risk. In the Parel 
Hospital every patient as soon as he or she showed any sign of mental 
change was at once tied in bed by means of soft bandages, and strict 
instructions were, of course, given to nurses and attendants to prevent 
patients from suddenly sitting up or getting out of bed for any purpose 
whatever. In the apathetic state the majority of patients showed little 
objection to their arms and legs being tied ; while as regards patients in 
the noisily delirious state, though many strongly objected to the process, 
and fought and struggled to get rid of their bonds, it was absolutely 
necessary, for every reason, to tie them in bed. Without some such 
measure the wards and corridors of the hospital would at times have 
been thronged with wandering, delirious and perhaps maniacal patients, 
who appear to prefer any place to their own beds. In no instance was 
any injury produced by the bandages; while it may with safety be 
claimed that many lives were saved by the precaution. But, with all 
our precautions, it was not possible to prevent some unfortunate acci¬ 
dents, and more than one patient suddenly sat up in bed and as suddenly 
collapsed from cardiac failure. 

While a noisy, talkative delirium is the form rather more commonly 
met with, a low muttering delirium is far from infrequent. The one 
form may, and often does, pass into the other, particularly in the later 
stages of the acute period. This form of delirium is a very common 
accompaniment of the typhoid state into which many patients fall. 
Such patients usually lie on their backs, their tongue and mouth in the 
condition already described as characteristic of this state; they are 
unconscious of their surroundings, they mutter incoherently either con¬ 
tinuously or at intervals; they frequently pluck at the bedclothes; and 
involuntary evacuations of both bowel and bladder may occur. Death 
almost invariably ensues at no long interval after the patient has fallen 
into this condition. 

The delirium can in many instances be checked by appropriate reme¬ 
dies. The bromides are sometimes sufficient by themselves. They may 
be aided or replaced by chloral hydrate, by opium and its derivatives, 
by sulphonal or paraldehyde. The noisy form of delirium must be 
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checked, if possible, in hospital patients, as much for the sake of others 
as for that of the patient himself. Frequently it is necessary to give 
large and repeated doses of morphine or other sedative to quiet a noisy 
patient. The injectio morphue hypodermica is the most useful form 
of administration, in doses of 2 or 3 minims. Sulplional, in doses of 
15 grains, also proved a valuable remedy, given either at night only or 
night and morning. 

Many patients pas3 into a condition of more or less complete coma. 
In most fatal cases the patient becomes unconscious for some hours 
before death. The coma which precedes death may be accompanied by 
the typhoid state already described, or it may be associated with 
Cheyne-Stokes breathing; with stertorous respiration ; with risnssardon¬ 
ic ui and other convulsive symptoms; with relaxation of the sphincters; 
with the state known as coma vigil, or with two or more of these 
symptoms. 

Convulsions are not infrequently met with in plague patients, and 
some observers have proposed to make a convulsive type of plague. 
The spasms may be unilateral or bilateral. Sometimes they appear to 
involve every muscle of the body Opisthotonos may occur. The 
spasms may be either tonic or clonic, or first one and then the other. 
They may come on quite suddenly, without any apparent cause; in 
one case, quoted below, they developed after an accident to the patient, 
who fell out of bed and badly bruised her head If the convulsive 
seizure is at all severe or prolonged, consciousness is lost, and the attack 
resembles in every respect an epileptic fit. The attacks may be repeated 
several times at short intervals, or even for a day or more. In one case 
convulsions occurred at intervals varying from a few minutes up to 
three or four hours for three successive days before death. But more 
often the great exhaustion caused by the spasms seem3 to hasten death, 
and patients rarely survive severe or repeated convulsions for many 
hours. The second of the two following cases was the only one I have 
seen in which severe convulsions were survived for a considerable 
period, and in which, though death subsequently occurred, it was not 
in any way hastened by the convulsions. 

Case VI. 1 (Register No. 838).—Female, Hindoo, aged twelve years, 
admitted to the Parel Hospital, Bombay, at 1 a.m. on March 12th, 
with a history of five days’ illness, characterized by rigors, coughs and 
fever, and by diarrhoea for the two days previous to admission. On 
admission the temperature was 100°; the skin was hot and dry; the 
tongue was thickly furred; the conjunctive lightly injected; pulse 
small; lungs normal; there was a right inguinal bubo. During the 
morning of the day of admission the patient appears to have fallen out 

1 This and all other female cases were under the care of Miss Corthoru, M.D., for the greater 
purl of the period during which I was in charge of the Parel Hospital. I gladly acknowledge 
her courteous permission to make use of the notes of her cases. 
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of bed. A large hsematoma developed on the forehead, and severe 
convulsions set in. At 3.30 p.m. the following note was made: “ The 
patient is convulsed and unconscious ; the pupils are widely dilated and 
inactive. There are frequent tonic spasms of the whole body, going on 
to opisthotonos; the legs are widely extended, the arms are flexed and 
the hands clenched, and there is grinding of the teeth. The rigidity 
lasts about two minutes and is succeeded by clonic spasms of the whole 
body. The urine is passed involuntarily. The temperature is 105°.” 
Death occurred five minutes after this note was taken. 

Case VII.— E. G., male, Madrassee, native Christian, aged eleven 
years. The boy returned from Madras, where he had been living for 
some months, to Calcutta on February 27,1899. He remained well 
until March 12tb, when he was seized with vomiting, high fever and 
delirium. I first saw him on the afternoon of March 14th. He was 
then semi-conscious; the temperature was 102.8°, pulse 144, respira¬ 
tion 50. The conjunctive were deeply injected. In the right groin 
was a tender bubo the size of a walnut; vomiting was very troublesome, 
nothing being retained. There was some cough, but no expectoration. 
During the day he had been repeatedly convulsed. An attack occurred 
before I left the house. The spasms were bilateral, clonic, and general 
throughout the body; there was slight opisthotonos, the pupils were 
dilated, and the tongue bitten. The patient was removed to the Medi¬ 
cal College Hospital, where he was under the care of Captnin^Bird, 
I. M. S. He lingered on for thirteen days, and died on March 27th of 
secondary pneumonia and exhaustion. The convulsions ceased at no 
long interval after admission to hospital, but I have, unfortunately, no 
note of the exact day and hour at which they ceased. The survival of 
this patient for so long a period was as remarkable as it was unex¬ 
pected. His condition when seen by me on March 14th was so grave 
that I had much hesitation in ordering his removal to hospital, as I 
feared he might not survive the journey. 

Sometimes a local spasm of a muscle or a group of muscles is met 
with. In one case the spasm was confined to the facial muscles of the 
left side. In another it occurred in both hands. The contraction of 
the facial muscles, which causes the appearance of rims sardonicus, is by 
no means uncommon. Such partial or local spasms are apt to occur 
during the last stages of fatal cases, within the last few hours preced¬ 
ing death ; in the actual throes of death local and general spasms are 
very frequently observed. Nystagmus was present in one case; the 
patient was a Hindoo female, aged eighteen years, who had a fairly 
typical attack of plague, accompanied by a right axillary bubo and 
vomiting; she recovered. The following are notes of a case in which 
there were bilateral spasms affecting the same group of muscles on each 
side : 

Case VIII. (Register No. 863).—Muhammadan female, aged twelve 
years, admitted to the Parel Hospital at 9.30 a.m. on March 15, 1898, 
with a history of illness commencing with rigor on the'previous evening. 
On admission the temperature was 104.2°, pulse 132. There was 
extreme drowsiness; in the right groin was a tender bubo. At 2 p.m. 
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on the day of admission there were slight convulsive movements of 
both hands, the thumbs were bent in on the palms, and the fingers 
were extended. The pupils were contracted. Death occurred at 
1 o’clock on the following morning. 

Hiccough is not very rarely met with in plague. It is a symptom of 
very grave import; if at all prolonged, the exhaustion which it causes 
appears to hasten death. It can sometimes be checked by appropriate 
remedies; but it is apt to recur and persist, refusing to yield to all treat¬ 
ment until death. The following are notes of a case of this kind (in 
Case XI. hiccough was also present, but it was easily controlled, and, 
though death occurred, there is no reason to suppose it was hastened by 
the hiccough): 

Case IX. (Register No. 818.)—Goanese male, Christian, aged twenty- 
one years. Admitted to the Parel Hospital on March 8, 1898, at 
9.15 a.m. The attack had commenced at midnight, with fever, and 
pain and swelling in the left groin ; there had been slight headache; 
no giddiness. On admission the temperature was 100° ; the pulse was 
fairly full, but soft and compressible, 112 per minute. The patient was 
quite conscious ; the speech was clear, the voice strong, and the patient, 
who was of unusual muscular strength and development, showed little 
appearance of being ill. The tongue was lightly coated with white fur, 
slightly tremulous, pink and clean at the edges. There was a slightly 
tender bubo, of the size of a walnut, in the left femoral region. On the 
8th, 9th, and the morning of the 10th of March the patient’s condition 
remained excellent; the pulse was fairly strong ; there was no vomit¬ 
ing, and no delirium or other mental symptom ; but on the afternoon 
of the 10th a change for the worse suddenly set in, and at G o’clock hic¬ 
cough commenced and became very troublesome. It was kept in check 
by the sucking of ice, the application of sinapisms, and the exhibition 
of morphia, bromides and tincture of capsicum. At midnight the tem¬ 
perature was 103°, pulse 100, and respiration 36 ; there was some delir¬ 
ium, and the general condition was markedly worse. He slept but 
little during the night. At G a. m. on March 11th he was still deliri¬ 
ous ; the pulse was becoming weak ; the hiccough had returned. There 
was a rapid increase in the general weakness; the pulse became very 
small, and the patient snnk, and died at 9.15 A.ar. There seemed little 
room for doubt in this case that the hiccough hastened the end. 

Paralytic affections are also met with in plague. The general weak¬ 
ness or paresis of muscular structures throughout the body which char¬ 
acterizes the acute period has already been referred to. It would 
appear to be, in all probability, in part the result of a direct action 
upon the muscular fibres of the toxins circulating in the blood. True 
paralysis of an}’ muscle or group of muscles, of clearly nervous origin, 
and pointing to the presence of some lesion in either the cerebral cortex 
or some part of the motor tracts, I have never seen in plague. Such 
paralyses are said to occur in the disease, and other observers have 
reported the occurrence of paraplegia, hemiplegia, or monoplegia, either 

VOL. 119, NO. 4.—APRIL, 1900. 27 
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as accompaniments or sequela? of an attack of plague. They were not, 
however, present in a single case that came under my care. A marked 
degree of weakness, amounting to paresis, but not to a complete par¬ 
alysis, of all the systematic muscles is occasionally left after a very severe 
and prolonged attack of the disease, and this is usually accompanied by 
an equally severe change in the mental condition of the patient. The 
following case is a characteristic example of this condition : 

Case X.—Male, Hindoo, aged eighteen years. This patient was in 
the wards at the time I took charge of the hospital. He had passed 
through a severe attack of plague, and was then “ convalescent.” For 
the following eleven weeks lie lay in bed, aphasic, apathetic, and 
entirely indifferent to his surroundings. For the greater part of the 
time he was unable to walk or stand alone. Toward the end, as the 
result of persistent practice and massage, the muscles gained strength, 
and he could stand and even take a few steps without support. Much 
of his inability to walk or stand was unquestionably due to mere stiff¬ 
ness and want’of use of the muscles and joints from his prolonged con¬ 
finement to bed ; but much of it was also due to a real paresis of the 
muscles, and not a little of it was the result of his mental condition. 1 
His mental state seemed to have returned in many ways to that of an 
untaught child, and he appeared to require to.be taught how to walk 
over again, just as he required to be taught talking and habits of clean¬ 
liness. He occasionally, and at one time frequently, passed his motions 
and urine in bed, apparently from indifference as to the results rather 
than from any paralysis of the sphincters. He suffered throughout from 
a succession of pemphigoid bulla? in various parts of the body, which 
burst or were opened, and left rather slowly-healing ulcers. There was 
considerable wasting, and in general his state as regards tissue-nutrition 
appeared to be at a very low ebb. He took food, however, well, and there 
was no disturbance of the digestive organs. His mental and bodily 
condition very slowly improved. Toward the end of the period he 
appeared to understand what was said to him and attempted to speak ; 
his lip 3 appeared to form words, but he was unable to produce any 
sound above the faintest whisper, and it was impossible to tell whether 
the movement of the lips was an attempt to form intelligible words or 
mere meaningless sounds. 

Among paralytic symptoms may be mentioned the occurrence of 
ptosis, on the left side in one case. Paralysis of the sphincters, with 
consequent passage of the motions and urine in the bed, frequently 
occurs in the late stages of the acute period in fatal cases. 

Affections of the speech, though not always of paralytic origin, may 
be conveniently dealt with here. Some interference with speech is one 
of the commonest and most striking features of plague. In the acute 
stage of the disease, before delirium has set in, the speech is, in the large 
majority of patients, slow, hesitating and peculiarly “ thick ” in char¬ 
acter. In very many patients the speech resembles exactly "that of a 


There were, unfortunately, no means for testing the electric condition of the muscles. 
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person in the early stages of alcoholic intoxication, and the term 
“ thick,” so often applied to the speech of a man who has taken more 
drink than is good for him, expresses more nearly than any other word 
the character of the speech most commonly met with in plague patients. 
Not infrequently there is some degree of “ scanning ” in the speech ; 
but most commonly the words are imperfectly pronounced, and there 
is a tendency to slur over syllables, particularly at the end of words. 
The interference with speech at this period appears to be due in part to 
the muscular weakness which affects the tongue, just as it affects all the 
other muscular structures, and, in part, to a certain loss of co-ordinating 
power. That the co-ordinating centres in the cerebellum are disturbed 
is indicated by the character of the gait in the early stages of plague. 
If the patient attempts to walk, he rolls from side to side, exactly like 
a drunken man, and in a manner which is evidently in part due to mus¬ 
cular weakness and in part to loss of co-ordinating control. These two 
factors would appear sufficient of themselves to account for the character 
of the speech in the early stages of the disease, though possibly even at 
this early period the centres for speech are, in common with most of the 
higher cerebral centres, suffering from some degree of functional dis¬ 
turbance caused by the action of the toxins circulating through them. 

In the more advanced stages of the disease the affections of speech 
would appear to be of twofold character: First, affections due to local 
disturbances of the mechanism of speech; and, second, those caused 
by central nervous disturbances. Among the local causes which inter¬ 
fere mechanically with speech is the condition of the tongue. This 
organ is occasionally so coated with brown, dried and caked fur as to 
be practically useless for the formation of words, and in this state, if 
the patient’s mental condition permit him to speak, his speech may be 
almost incomprehensible from the unpliable condition of the tongue. 
The muscular weakness already mentioned persists in this later stage, 
and continues to increase, and in not a few cases the exhaustion is so 
great that the patient seems to lack muscular strength sufficient to 
move tongue and lips to form words, or to vibrate the vocal cords and 
produce sound. In patients with large buboes in the cervical region 
speech may be mechanically interfered with in more than one way. In 
its least serious form the interference with speech is the result merely 
of some stiffness and difficulty in opening the jaw, owing to involve¬ 
ment of the parotid gland on one or both sides. In such cases the 
speech is exactly like that of a person suffering from mumps, and for 
exactly the same reason. In more serious cases there may be wide¬ 
spread infiltration and oedema around and beneath the cervical tumor, 
extending to and involving all the deep structures of the neck, includ¬ 
ing the pharynx, base of the tongue and the glottis itself. In this con¬ 
dition not only is speech almost impossible, but respiration may be dan- 
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geroualy obstructed. Not infrequently, in cases with cervical bubo, the 
attempt to bring into action the muscles of speech is so painful that the 
patient, though able to speak, naturally shrinks from doing so. 

The speech affections of central nervous origin in plague require 
closer investigation than they appear as yet to have received. It was 
pointed out above that the indistinct speech met with in the early stages 
of the disease may possibly be the result of some functional disturbance 
of the higher speech centres. In the later stages there w’ould appear to 
be in many patients a more profound disturbance of these centres, and 
in a few cases this may be of a lasting or possibly of a permanent 
character, leading to a more or less prolonged or to a permanent con¬ 
dition of aphasia. Serious speech affections of this nature appear to he 
generally associated with more or less profound changes in the patient’s 
mental condition, and in the few cases I have seen in which aphasia 
was continued throughout convalescence there was serious mental 
change of the nature either of imbecility or of a return to the mental 
condition of childhood. On the other hand, such serious mental 
changes may follow an attack of plague without being accompanied 
by true aphasia. 

In what proportion of cases the absence of speech which is met with 
in many patients in the lethargic period of an attack of plague is due 
to a disturbauce of the nerve centres, and, therefore, a true aphasia, it 
is not easy to determine. Many such patients, when aroused from 
their lethargic state, appear to understand more or less perfectly what 
is said to them, and may put out their tongue when told to; but they 
do not reply to questions, aud either make no attempt to speak, or, if 
they do, only utter a faint, unintelligible sound. The true condition of 
the speech is always masked iu these cases by the extreme weakness 
and by the local conditions already referred to. But it would appear 
probable that the entire absence of speech iu patients at this period is in 
some instances due merely to lack of desire to speak, either through 
exhaustion or from the condition of the higher volitional centres; while 
in others the absence or unintelligible character of the speech is almost 
certainly the result of some special disturbance of the speech centres. 
That such disturbance does occur we know from its persistence in a 
small number of those patients who survive this period and recover; 
and inasmuch as for every patient who recovers some three or four die, 
it is only reasonable to suppose that for every patient who recovers with 
persistent aphasia the disturbance of the speech centres which causes 
it is present in three or four others who die. 

The duration of the aphasic state in patients who recover from an 
attack of plague appears to vary. Whether or not it is ever perma¬ 
nent I am unable to say. The longest case which came under my 
own observation was that quoted above (Case X.). In that case aphasia 
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continued for at least eleven weeks, with only some faint signs of im¬ 
provement during the later weeks. At the end of that period I left 
Bombay and lost sight of this aud of all other patients who had been 
in the Parel Hospital. 

The changed mental state (which may or may not be accompanied by 
aphasia), which is sometimes left behind after an attack of plague, 
lias already been alluded to. Some degree of blunting of the mental 
faculties is far from uncommon as a sequela* of the disease. Such 
patients have usually a vacant expression ; they are apathetic and 
indifferent to what goe3 on around them; they are slow and perhaps 
awkward in their actions. Their higher volitional centres appear to 
he, for the time being, largely in abeyance. Occasionally such patients 
are peevish or fractious; or they are easily moved to tears on the 
slightest provocation, or on uo apparent provocation whatever. They 
may be dirty in their habits. One patient of this kind, a male adult, 
persistently passed his motions on the floor of the convalescent ward he 
occupied. Xo amount of exhortation, reproach or punishment would 
cure him of thi3 habit. He whined and cried like a child when reproved, 
but invariably repeated the act within the next twenty-four hours. 
Another case in which there was marked mental change was that of a 
child, a male Hindoo, aged nine years. He passed through a severe 
attack of plague accompanied by a right inguinal bubo which ulcerated 
on the surface, but did not suppurate. During the acute period he 
suffered from excessive delirium, which appeared to be accompanied by 
delusions and hallucinations of a painful character, causing the child 
great fear. He frequently uttered a cry of a curiously metallic char¬ 
acter, and there can be little doubt there was some meningeal involve¬ 
ment. During convalescence the mental state was markedly peculiar. 
He was more or less rational and aware of his surroundings, but at short 
intervals he would give way to hysterical outbursts of crying without 
apparent reason. These outbursts were generally accompauied by signs 
of fear or alarm. Any attempt to examine him always brought on an 
attack of this kind. He was removed from the hospital by his relatives 
on the nineteenth day after admission, and was not seen again. 

The reflexes in plague are almost invariably diminished or lost alto¬ 
gether. This is true of both deep and superficial reflexes, and their 
diminution or loss is met with not onty in the acute period, but also 
well on into convalescence in patients who recover. 

Ordinary sensation would appear to be to some extent diminished in 
the acute period of the disease, either from some changes in the excita¬ 
bility of the sensory nerves or nerve-endings, or more probably from a 
dulling of the receptive power of the centres for sensation in the brain, 
or from both of these causes. I have never, however, seen a condition of 
complete anaesthesia either local or general. The power of feeling pain 
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is also never lost (except, of course, in unconscious patients). This is 
especially marked in connection with the buboes; these are sometimes 
very tender, and the slightest pressure on them may cause a patient, 
even in the most pronounced state of apathy or semi-consciousnes3, to 
twinge and show signs of pain. 

Retention of urine is a symptom of nervous origin which is extremely 
common. It, too, may be provisionally explained as due to the dulled 
receptivity of the sensorium just alluded to, the sensory centres being 
unaffected or imperfectly affected by even 3trong afferent impulses, and 
the patient being consequently unaware of the necessity for evacuating 
the bladder. 

The cerebral vomiting , described under the alimentary system, is 
another symptom of nervous origin which only requires to be mentioned 
here. 

The organs of special sense do not escape the action of the plague 
poison. The eyes in particular are apt to suffer. The degree of affec¬ 
tion of the eyes may vary from the slightest amount of conjunctival 
injection up to inflammation and complete destruction of the entire eye¬ 
ball. Some degree of conjunctival injection is rarely absent, and, as it 
is an early and constant symptom, it should always be looked for as an 
aid to diagnosis. In the majority of cases it leads to no further mis¬ 
chief in the eyes, and disappears as the patient becomes convalescent. 
But in a small number of cases it leads to a greater or less degree of 
conjunctivitis, with the usual pain, photophobia, and slight or profuse 
purulent discharge characteristic of that condition. The onset of con¬ 
junctivitis may be insidious and its progress rapid, and the eyes in all 
plague patient3 should, consequently, be regularly examined and appro¬ 
priate treatment adopted on the first appearance of inflammatory signs. 
In some patients inflammation and ulceration of one or both cornea* 
develop. This happened in nine out of the 502 cases admitted to the 
Parel Hospital. Seven of these patients died, but the numbers are 
obviously too small to base upon them any conclusion as to the prog¬ 
nostic import of this complication. The character of the keratitis and 
ulceration, their diagnosis and treatment, appeared to differ in no respect 
from those of the same affections arising from other causes, save that 
in some of the cases the ulceration developed very rapidly and with 
apparently no preliminary stage of keratitis. Possibly the ulceration 
in such cases is a trophic lesion closely analogous to the local sloughing? 
and necrosis of the skin which occur in different parts of the body, and 
will be described later. Possibly, too, it may be encouraged and favored 
by that diminished sensitiveness of the afferent nerves and nerve centres 
already alluded to, which would interfere with the conjunctival reflex 
and favor the retention of any minute irritant particles which might 
find their way into the sac. I have never, however, seen a case in 



CLEMOW: CLINICAL ASPECT OP PLAGUE. 413 


which the conjunctival reflex as tested by the finger was lost, except in 
unconscious and moribund patients. 

Some degree of iritis occurred in four cases under my care—two of 
these cases recovered and the other two died. The iritis may be accom¬ 
panied by the presence of pus in the anterior chamber. In one patient 
(who recovered) the iritis was accompanied by the appearance in the 
iris of a small yellow tumor, about the size of a hemp-seed, which had all 
the characteristics of a small, localized collection of matter. It was 
rapidly reabsorbed-, and the patient recovered without any sequel® in 
the eye. In both this case and in the other case with iritis which 
recovered a pterygion developed, but was reabsorbed without any after 
trouble. 

In two patients, both of whom died, an acute inflammation of the 
entire structure of the eyeball developed. It commenced iu each with 
an acute conjunctivitis, rapidly passing on to kernto-iritis, ulceratiou of 
the cornea and inflammation of the ciliary body. The inflammation 
spread rapidly in one case and slowly in the other, and appeared to 
involve the whole of the deeper structures of the eyeball; the cornea 
sloughed and perforated, allowing the escape of a mixture of water and 
pus, the eyes collapsed, and both patients died. In both the condition 
was bilateral. The following are the clinical notes of oue of these 
patients: 

Case XI. (Register No. 812).—Hindoo, male, aged twenty-one years. 
Admitted to the Parel Hospital March 6, 1898, with a history of three 
days’ illness. On admission he presented all the appearauce3 of a 
typical attack of plague. The temperature was 102°, pulse 130 and 
weak, respiration 32. The tongue was coated with white fur on the 
dorsum, but clean at the tip and edges. The skin was dry and the con¬ 
junctiva congested. There was some headache; no cough. There 
was a right inguinal bubo. The notes on the further progress of the 
case are as follows: 

March Gth (afternoon). The patient is very restless, delirious, and 
at times violent. 

7th. The temperature was 99.8° at 5 a.m. and at noon ; 101.8° at 
0 p.m. ; and 103° at midnight The pulse was 124 at G a.m and 152 
at G p.m. 

8 th (morning). The conjunctiva are deeply injected, and the eyelids 
are glued together with pus ; there are signs of commencing keratitis in 
the eyes. The tongue is coated on the dorsum with a dry, yellowish- 
gray fur, but pink and moist at the edges. The pulse is 144, irregular, 
compressible and weak. The respiration is 20, regular and shallow. 
The patient is drowsy, but at the same time restless and tossing about 
much, frequently throwing his arms about and turning from side to side. 
He is able to understand and answers questions, but the speech is indis¬ 
tinct and slow, and he tends to relapse into silence and drowsiness. 
There is a very tender bubo, the size of a walnut, in the right groin. 
The urine is acid and contains albumin. The temperature at noon was 
98.4°. At 3 p.m., 24 c.c. of Yersin serum were injected in the flank, 
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and this was repeated on the four following days. At 7 r.M. the pulse 
was 156, very weak and compressible, respiration 30, temperature 
103.4°. At midnight the temperature was 102.6°. 

9 ih. The patient slept well. The keratitis is increasing. 

MM. The pulse is much better, less rapid and stronger. The 
tongue is clearing, the gray, dried, and caked fur coming off in flakes. 
The keratitis is increasing in both eyes. This has been treated from 
the beginning with atropine drops and irrigation with boric acid lotion 
and a pressure bandage. 

11th. There is nausea and some hiccough, which is controlled by 
treatment. There is occasional delirium. 

12* A. The patient slept badly. There is intense conjunctival injec¬ 
tion and complete corneal opacity in both eyes. The tongue is much 
cleaner, but quite dry. The bubo has increased immensely in size, and 
now measures five by three inches; it is hard and tender. 

13 th. He was delirious and noisy in the night, but slept at intervals. 
Albuminuria is still present. The temperature has fallen to 99°. 

1 4th. There is a large central ulcer in the left cornea; vomiting is 
very troublesome and cannot be controlled by treatment. The tem¬ 
perature was 97° at noon and 98.4° at midnight. 

loth. The condition is unaltered, vomiting is still severe. 

16 th. A diffuse glandular swelling has appeared behind and below 
the right car. The vomiting is slightly less severe, but still trouble¬ 
some. There is constant delirium, and the patient is very restless. 

ISth. The general condition is unaltered. The bubo in the groin 
is unchanged, that in the neck is larger and is hard and tender; 
neither shows signs of suppuration. The patient is very weak, delirious, 
and restless. There is a condition of panophthalmitis in both eyes. 
The gums have become soft and spongy, and there is constant oozing 
of blood from them, the condition closely resembling that seen in scurvy. 
The patient died at 10.5 r.M. The temperature had been sub-normal 
(96°) since noon 

The local sloughings and necrosis of the skin, to which reference was 
made above, should, if they are in truth, at least in part, lesions of 
trophic origin, be described in this place as affections of the nervous 
system. It will, however, be more convenient to discuss them later, 
when describing the external local manifestations of the plague. 

(To be continued) 


A REMARKABLE CASE OF PROBABLE THORACIC ANEURISM 
PRESENTING INTERMITTENTLY THROUGH THE STERNUM. 

By Richard C. Cabot, M.D., 

FHYHC1AS TO OUT-PATIENTS AT THE MASSACHUSETTS GENERAL HfSPITAL. 

Ik June, 1898, Mrs. H., aged forty-two years, came to the out-patient 
department of the Massachusetts General Hospital, seeking treatment, 
as she said, for an aneurism. Over the region of the manubrium was a 
pulsating tumor the size of a lemon, greenish-black at the tip, with a red 
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areola around the black. A systolic murmur could be heard over the 
tumor. (See Figs. 1 and 2, A.) I 'was a good deal afraid that rupture 
might occur then and there, and so without further investigation hur¬ 
ried the patient into the hospital. 

There, within a few days, the tumor broke. No blood came out, but 
only some puriform material On more careful questioning it appeared 
that the swelling first made its appearance seven years before, and in 
the course of a few months attained nearly its present size and character¬ 
istics. It was at that time announced by a physician to be an aneurism 
of the aorta, but under treatment by iodide of potassium (internally) it 
diminished rapidly in size until no external tumor was visible. The 
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patient had always enjoyed good health, but had a series of seven suc¬ 
cessive miscarriages. Except for this there was nothing suggestive of 
syphilis in her history. The miscarriages occurred at intervals of from 
one to three months after conception. The first appearance of the tumor 
was attributed by the patient to a strain due to comet playing. In 
the course of the last seven years the tumor has come and gone several 
times , becoming more noticeable during periods of hard work, and its 
disappearance occurring usually while she was taking potassic iodide. 
Her general health has always remained good. There has been no pain 
about the tumor or elsewhere, no dyspnoea, dysphagia, cough, or other 
pressure symptoms. Her appetite has never failed. 









